Our hypothesis was that intubations with the McGRATH MAC videolaryngoscope in elderly patients would produce less hemodynamic responses and ECG changes than the Macintosh direct laryngoscope. The patients were divided into two groups: patients who were intubated using the McGRATH MAC (Group V, n = 45) and patients who were intubated using the Macintosh direct laryngoscope (Group L, n = 45). Systolic blood pressure (SBP), diastolic blood pressure (DBP), mean arterial blood pressure (MAP), heart rate (HR) were recorded before induction with anesthesia (baseline), immediately after induction and at 1 min, 3 min, and 5 min after intubation, with simultaneous ECG. When Group L was compared to Group V, there was an increase in the first, third and fitth minutes after intubation in terms of HR. SBP, MAP increased only at 1 min after intubation and DBP increased in the first and third minutes after intubation in Group L. In 
| INTRODUCTION
Laryngoscopy and tracheal intubation cause undesirable hemodynamic responses, including increased arterial blood pressure and heart rate. The hemodynamic response can exacerbate some risks, such as myocardial infarction and stroke, especially in elderly patients. 1 During tracheal intubation, the stimulation of the oropharyngeal and laryngeal structures that are rich in sympathetic nerves may cause undesired effects. 2 Various other risk factors include patient characteristics, opioid use during induction and type of intubation device, all of which may induce changes in hemodynamic response. 1 The aging process can alter hemodynamic responses related to tracheal intubation by increasing cardiac rhythm abnormalities such as prolongation of the QT interval on electrocardiogram (ECG) and changes in cardiac function. 3, 4 These adverse effects may increase during anesthesia and surgery. Thus, it is important to maintain hemodynamic stability, particularly during induction and intubation. 5 The QT interval can describe as the time between the beginning of the Q wave and the end of the T wave in the ECG. The prolongation of the QTc interval can lead to serious ventricular arrhythmias and perioperative cardiac arrest. Laryngoscopy and intubation may cause changes in cardiac repolarization and prolongation of QT interval via a sympathetic response. 6 The Patients who had a limited mouth opening, a Mallampati score of four, a difficult airway scenario, hypertension, cardiac disease, and who were known to have a long QT interval (>440 ms), and/or had used drugs known to prolong the QT interval (tricyclic antidepressants, etc.),
and those who had a device malfunction during ECG acquisition were excluded from the study.
The randomization of cases was made using a web-based randomization sequence. 7 The patients were divided into two groups: patients who were intubated using the McGRATH MAC and were allocated to the videolaryngoscope group (Group V, n = 45) and patients who were intubated using the Macintosh direct laryngoscope and were allocated to the direct laryngoscope group (Group L, n = 45). Both the anesthetist who collected the data and the patients were blinded to the study. An anesthetist recorded airway assessments, preoperative patient characteristics, and data. To achieve blinding, the anesthetist left the operating room while the intubation was performed. Because the intubation was performed after the induction procedure, the patients did not know which study group they were contained within. The primary outcome of the study was to assess mean blood pressure. The secondary outcomes included QTc interval changes and heart rate. All patients were taken to the postoperative care unit at the end of the surgery, where the presence of hoarseness and sore throat were recorded.
Based on this study, 8 a mean difference of 12(SD 20) ms in the QTc interval immediately after tracheal intubation between the groups was considered to be clinically significant. We calculated that the sample size required to detect this difference at an α level of 0.05 required at least 45 patients in each group with 80% power.
Thus, we included 90 patients to compensate for possible attrition.
All data were stored on a disk and were analyzed with SPSS Data are presented as mean ± SD, with n = 45 in each group; *P < 0.05 compared with baseline values after significant repeated measures ANOVA; # P < 0.05 between groups based on the unpaired t test. Group V = videolaringoscope group, Group L = direct laryngoscope group; HR, heart rate; SBP, systolic blood pressure; DBP, diastolic blood pressure; MAP, mean arterial pressure; min, minutes.
| RESULTS
Ninety-six patients were initially included in the study. Two patients in Group V and two patients in Group L were excluded due to the problems in the ECG device. One patient in Group V and one patient in Group L were excluded because of the prolongation of the intubation (one patient due to difficult ventilation, one patient due to difficult intubation). Ninety patients were evaluated ( Figure 1 ).
F I G U R E 1 CONSORT Diagram for the trial

F I G U R E 2
The changes in heart rate (HR) with Group V and Group L; data are presented as mean ± SD, with n = 45 in each group. t0, baseline; t1, after induction immediately; t2, after intubation 1 min; t3, after intubation 3 min; t4, after intubation 5 min; *P < 0.05 compared with baseline values after significant repeated measures ANOVA; # P < 0.05 between groups based on the unpaired t test. Group V = videolaringoscope group, Group L = direct laryngoscope group F I G U R E 3 The changes in systolic blood pressure (SBP) with Group V and Group L; data are presented as mean ± SD, with n = 45 in each group. t0, baseline; t1, after induction immediately; t2, after intubation 1 min; t3, after intubation 3 min; t4, after intubation 5 min; *P < 0.05 compared with baseline values after significant repeated measures ANOVA; # P < 0.05 between groups based on the unpaired t test. Group V = videolaringoscope group, Group L = direct laryngoscope group There were no statistically significant differences between groups in terms of demographic characteristics (P > 0.05) ( Table 1) .
QTc intervals were similar between inter-group and intra-group comparisons (P > 0.05) ( Table 2 ).
When Group L was compared to Group V, there was a significant increase in the first, third, and fifth minutes after intubation in terms of HR. SBP and MBP significantly increased only at 1 min after intubation in Group L compared to Group V. There was a significant increase in DBP in the first and third minutes after intubation in Group L compared to Group V (Table 3 ). In addition, line charts were graphed for all the hemodynamic parameters in Figures 2-5 . Cormack-Lehane and Mallampati scores and the number of intubation attempts were similar in both groups. There was a statistically significant difference between Group V (36.1 ± 7.8 s) and Group L (28.6 ± 6.2 s) in terms of intubation time (P = 0.000) ( Table 1) .
In both groups, Cormack-Lehane (51%) and Mallampati scores (49%) were Grade I in the majority of patients (Table 1) .
External laryngeal pressure was performed in five patients in Group L and in four patients in Group V (P = 0.90). Esophageal intubation did not develop in any patients, and desaturation was not observed during the intubation process in the study. Oral mucosal bleeding was observed in three patients in each group (P > 0.05).
Postoperative hoarseness developed in one patient in Group V, three patients in Group L, and there was no difference between the groups (P = 0.36). Sore throat was observed in 14 patients in Group V and 14 patients in Group L, and there was no difference between the groups (P = 0.82). The hemodynamic response to intubation has been intensively addressed in the anesthesia literature. It has been shown that the force applied during laryngoscopy, the duration of laryngoscopy, and the number of attempts can all increase sympathetic response during laryngoscopy. 9 Videolaryngoscopes do not need to align oral, pharyngeal, and laryngeal airway axes and allow the airway anatomy and vocal cords to be seen more clearly by reducing the lifting force required to expose the glottis. It has also been hypothesized that during laryngoscopy, less mechanical stimulation will occur in the pharyngeal structures, which leads to a reduction in hemodynamic response.
| DISCUSSION
However, conflicting results of hemodynamic response have been reported in the literature. 
The changes in mean arterial pressure (MAP) with Group V and Group L; data are presented as mean ± SD, with n = 45 in each group. t0, baseline; t1, after induction immediately; t2, after intubation 1 min; t3, after intubation 3 min; t4, after intubation 5 min; *P < 0.05 compared with baseline values after significant repeated measures ANOVA; # P < 0.05 between groups based on the unpaired t test. Group V = videolaringoscope group, Group L = direct laryngoscope group F I G U R E 5 The changes in diastolic blood pressure (DBP) with Group V and Group L; data are presented as mean ± SD, with n = 45 in each group. t0, baseline; t1, after induction immediately; t2, after intubation 1 min; t3, after intubation 3 min; t4, after intubation 5 min; *P < 0.05 compared with baseline values after significant repeated measures ANOVA; # P < 0.05 between groups based on the unpaired t test. Group V = videolaringoscope group, Group L = direct laryngoscope group for their results may be the use of a stylet in the GlideScope group. It has been explained that reducing the lifting force required to expose the glottis balanced the use of the stylet. 14 investigated patients with coronary artery disease, and we investigated patients without heart disease. Chang et al. investigated the effect of tracheal intubation on the QTc and found that the QTc interval was less than 400 ms on average, which was shorter than our results. 17 The probable cause of the lengthened QTc interval in our study compared to the results from Chang et al. was because our patients were over the age of 65 and as Letsas et al. emphasized, the drug-induced QT interval is age-related (> 60 years). 18 In our study, the QTc interval was similar in both groups.
Videolaryngoscopy has been reported to significantly prolong the duration of intubation. were performed by a single anesthetist who was more experienced in using the McGRATH MAC videolaryngoscope, which may be the reason of the difference. 22 Our study has few limitations. Ideally, invasive arterial monitoring could be more useful to see the instantaneous changes in hemodynamic measurements. However, invasive arterial monitoring for conscious patients without coronary artery disease is not preferred in our routine practice. Therefore, all blood pressure monitoring was performed noninvasively in our study. The second limitation was that all ECG measurements were obtained manually rather than by computerassisted calculations. This was because we did not have the necessary equipment for computer-aided calculations.
In conclusion, when the McGRATH MAC videolaryngoscope was compared with the Macintosh direct laryngoscope in elderly patients, the McGRATH MAC videolaryngoscope decreased the hemodynamic fluctuations due to tracheal intubation but did not make a difference in the QTc interval on ECG. The duration of intubation was found to be longer with the McGRATH MAC videolaryngoscope. We believe that intubation in elderly patients with McGRATH MAC videolaryngoscopy produces less hemodynamic changes and can safely be used.
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